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issues continually, but not in equal abundance, the fissures 
below being partially choked up, whereas those in the 
circular basin are carefully kept open by the peasants. 
Here, too, the rock around is stained with bright red 
streaks of iron deposit. Also, carefully observing the 
torrent itself, which flows in a parallel direction a few 
feet distant, I noticed that bubbles of gas kept rising here 
and there from between the stones in its bed, and that the 
water, though tasteless higher up, here partook to a certain 
extent of the mineral acidity so strongly marked in the 
springs. 

The analysis of the ingredients of the “Sbana” water, 
as supplied me by M. Marengo, was not quantitative, 
but merely qualitative. I give it as follows, apologising at 
the same time for any technical inexactitude in my trans¬ 
lation from the letter of the Italian document now before 
me :— 


Ingredients 


Hydrosttlphuric Acid 
Caibonic Acid . 
Sulphuric Acid . 
Chlorine . . . . 

Oxide of Iron . . 

Lime. 

Magnes’a . . . . 

Alumina . . . . 

Soda. 

Potash. 

Silica. 


Abundant 
Abundant 
Not much 
Scanty 

Very abundant 

Abundant 

Abundant 

Scanty 

Scanty 

Trace 

Trace 


Iron, free carbonic acid, sulphur, and magnesia, are the 
chief characteristics of this spring. 

Among the Mahometan and Turkish-speaking popula¬ 
tion of the neighbourhood, the source goes by the name 
of “ ’Ilijeb,” or “ Healing,” a term which they apply to 
almost every mineral spring of whatever description. As 
for this one in paiticular, the natives ascribe to it almost 
every sanatory virtue that a Holloway’s advertisement 
could claim. In reality it is tonic, and, if its use be 
persevered in, alterative ; the magnesia which it contains 
renders it at first slightly laxative. A considerable 
quantity of the water is brought in jars or bottles, which 
are filled and closed on the spot, to Trebizond, where it is 
much esteemed. The supply is unaffected by change of 
weather or season ; only in summer the water is a few 
degrees cooler, as in winter warmer, than that of the 
torrent close by, which is often, during the severity of a 
Black-Sea February, changed into ice ; whereas the little 
circular basin, in spite of its shallowness, never freezes. 

The so-called “ Greeks,” who have a small peasant 
colony in the neighbourhood, have christened the source, 
in their modern corrupt dialect, “ lasma,” the correct 
word being 'Ayuicrpa, or “ sanctification,” and have erected 
on an over-hanging rock close by, a small chapel, dedi¬ 
cated to I know not what saint, the supposed patron of 
the waters. The Turks, on the contrary, attach to it no 
religious idea whatever. 

The peasants report the existence of another ferrugi¬ 
nous spring some miles farther on among the moun¬ 
tains, ; but the precipitous character of the paths leading 
to it and the density of the forests, render it practi caliy 
inaccessible to all but themselves. 

Trebizond, May 28 W. Gifford Palgrave 


THE DISPERSION OF SEEDS BY THE WIND 

I N the very interesting notice of Grisebach’s “Vege¬ 
tation der Erde,” which appeared in a recent number 
of Nature,* reference is made to a paper by Kerner of 
Innsbruck, “ On the Influence of the Wind on the Dis¬ 
tribution of Seeds in Mountain Regions.” As this paper 
was presented to the German Alpine Club, and no trans- 

* Vol. v. p. 458, April 11. 


lation, as far as I am aware, has appeared in this country, 
with the exception of an abstract in the Gardener's 
Chronicle, it is probably almost unknown to English 
readers, and a short epitome of its most interesting 
features may not be unacceptable. 

The idea that the wind performs a very important part 
in the distribution of plants, by the extensive dispersion of 
their seeds, is a very prevalent one. Mr. Bentham has, how¬ 
ever, pointed out in his Anniversary Address to the Lin- 
nean Society in 1869, that this popular belief rests on 
insufficient data. If that portion of thistle-down which 
has been carried to a considerable distance by a high 
wind is carefully observed, it will generally be found to have 
left its seed behind it ; and in the same order of Com- 
posiias, several species of Eclipta, Elephantopus , An- 
thernis , and Lapsana, which have no pappus, have a 
much more wide-spread distribution than the majority of 
Senecios, for instance, with their light and broad pappus. 
The rapid spread of our common thistle, Carduus arven- 
sis, in any new country where it once gains a foothold, is 
probably as much due to the persistent vitality of its 
roots as to the dispersion of its seeds. If the individuals 
in the same field are examined, they will generally be 
found to be all of one sex, showing that they must have 
been propagated by the division of the same individual. 
Of the extraordinarily rapid power of dispersion possessed 
by some plants independently of their seeds we have a 
familiar instance in the suddenness with which the 
Canadian water-weed, Elodea canadensis , filled up all our 
canals and water-courses within a few' years of its first 
introduction ; and yet up to the present time the male 
plant is entirely unknown in this country, and indeed in 
Europe ; and it is probable that the whole of the stock 
now in England may have sprung by sub-division from the 
first imported specimen. 

M. Kerner conceived the idea that a careful examina¬ 
tion of the plants growing on moraines, and of the seeds 
found on the surface of glaciers, would throw considerable 
light on this interesting subject, since it is evident that 
they could only have arrived in those localities by the 
agency of the wind ; and the results of an elaborate series 
of investigations are recorded in the pamphlet alluded to. 
Firstly, with regard to the moraines :—A list of five of 
these floras, from as many different moraines, consisting 
of limestone, schist, and gneiss, included 124 species, the 
following orders being the most largely represented 
Compositse, 23 per cent.; Caryophyllea;, 10 per cent.; 
Gramme®, 8 per cent.; Mosses, Saxifrage®,and Salicaceae, 
6 per cent.; Crucifer®, 5 per cent.; Ferns and Rosace®, 
4 per cent.; Scrophulariaceae, 3 per cent. Of the smaller 
families,the genera Valeriana, Epilobium, and p uncus, oc¬ 
curred the most frequently. The investigation of these 
lists, with a view to trace the origin of the plants, shows 
that the larger number of those which constitute the 
moraine flora are species widely distributed over the 
higher mountain regions in immediate proximity to the 
glacier. Less frequent are those plants which belong to 
the grassy plateaux of the lower eleva’.ions ; ancl still less 
common species belonging to the meadow or wood flora 
of the lowlands, which maintain only a short and pre¬ 
carious existence. 

The absence of this latter class of plants might, how¬ 
ever, be due to the inability of the seeds to germinate 
under such unfavourable circumstances ; and in order to 
determine this point, M. Kerner carried his researches to 
the surface of the glacier itself, examining both the 
animal and vegetable productions found thereon, with the 
following results :— 

The animals found were entirely dead or benumbed in¬ 
sects belonging to the orders Lepidoptera, Hymenoptera, 
Coleoptera, and Diptera, and consisted of forty-three 
species, a considerable portion of which are found only 
in the highest mountain regions in the immediate vicinity 
of the glaciers ; mare than half the species were of very 
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wide distribution, extending from the mountain valleys 
and neighbouring plains to the edge of the glaciers ; 
very few being found only in the mountain valleys, 
and one only, the common honey-bee, being peculiar to 
cultivated districts. None of the insects found belong to 
extra-Alpine species, none of the kinds peculiar to the 
warm valleys of the southern Alps are represented ; and 
the inference is unavoidable, that all the animals found 
on the glaciers have either strayed voluntarily, orhave been 
driven by the wind, from districts immediately adjacent 
to the glacier. 

The task of determining the seeds found on the sur¬ 
face of the glacier was much more difficult. The seeds of 
many Alpine plants have hardly been described ; and in 
other instances it is difficult to distinguish between those 
belonging to several different species of the same genus. 
Thirty-six species, however, were determined with 
tolerable certainty, the majority of which were identical 
with the species previously recorded as inhabitants of the 
moraines. Here again the same results are established : 
not a single seed is found on the glacier, as not a single 
plant on the moraine, which does not belong to a species 
inhabiting the immediately adjacent mountain slopes or 
valleys. The conclusion from these facts seems inevitable, 
that the conveyance of seeds, even when provided with 
apparatus calculated for being floated in the air by hori¬ 
zontal currents, takes place only within very circumscribed 
limits ; and that the prevalent opinion that they may be 
thus carried for very great distances is not supported by 
facts. 

M. Kerner thus sums up the results of his observa¬ 
tions :— 

1. Only dust-like substances, such as pollen, spores, 
diatom-scales, &c., can be distributed by currents of air 
over wide stretches of land and sea in uninterrupted 
flights, and thus be brought into the alpine regions. 

2. Fruits and seeds of flowering plants which are pro¬ 
vided with a web-like floating apparatus that distends 
itself in dry air in the form of a parachute, are carried 
upwards by the ascending current of air which arises on 
sunny days in alpine regions on the cessation of the 
horizontal wind ; but after sunset they sink again to the 
ground at a short distance in a horizontal direction ; and 
the object attained by this floating apparatus is not so 
much the adaptation of the seeds for long journeys, as to 
enable them to settle on the projections and in the 
crevices of steep precipices and rocks, and to clothe with 
vegetation these rock-walls which are not easily accessible 
by other seeds. 

3. The presence of membranous margins and wings 
favours the transport of fruits and seeds by horizontal 
currents of air; the horizontal distance, however, over 
which these seeds are carried scarcely ever extends farther 
than from one side of a valley to the other, and the dis¬ 
tribution of the fruits and seeds of flowering plants, in so 
far as this is caused by currents of air, can only proceed 
gradually and step by step. 

4. Fruits and seeds which are deficient in any kind of 
appendages that facilitate flight are scarcely influenced 
by currents of air ; it is only when these seeds are of very 
minute size and extremely small weight that they can be 
driven short distances by horizontal winds. 

It appears, therefore, that the idea that seeds are dis¬ 
tributed to great distances by the wind, if not to be treated 
as a popular error, at least requires a much larger founda¬ 
tion of fact than it at present possesses, in order to be 
accepted as a scientific truth. A series of observations 
of this nature, if carefully conducted, is a substantial gain 
to Science, and may assist the determination of great 
physiological questions in hundreds of ways. They are 
within reach of every intelligent resident in the country 
possessed of ordinary powers of observation ; and yet 
how few interest themselves practically in carrying them 
out! ' A. W. B. 


LYE LI’S PRINCIPLES OF GEOLOGY * 

T N our last notice, after a sketch of the methods of 
*■ investigation employed by Sir Charles Lyell, and an 
outline of the principles deduced therefrom, we gave a 
few examples of the kind of proofs brought forward by 
him to show that the degrading and transporting forces 
which we see in operation are producing similar pheno¬ 
mena to those we observe in the sedimentary rocks, and 
that, given sufficient time only, effects on as great a scale 
must be the inevitable result. 

We will now select some of the evidence adduced by 
him to show that the igneous forces also, the movements 
of upheaval and depression, are as active, and the pro¬ 
ducts of eruption on as grand a scale, as we have any 
reason to believe they have ever been within the period 
over which our observations extend. 

The consideration of what suggested the former greater 
intensity in the subterranean forces, viz., the supposed 
vast magnitude of the ancient igneous rocks, and the 
proofs of variations in climate, leads Sir Charles into an 
investigation of the astronomical and geographical causes 
of vicissitudes of climate, which involves an inquiry into 
the vexed questions of oceanic circulation, and the effect 
of various changes of conditions on the organic world in 
the extinction of species, and their replacement by new 
forms of life. 

It certainly may at first seem difficult to believe that 
the forces which produce upheaval and eruption have 
not varied in intensity throughout the whole period of 
which we have any record, and yet that over many large 
tracts of country, where now the faintest vibration of the 
distant earthquake is exceptional and rare, we have 
thousands of feet of volcanic ash and lava, and great 
masses of matter which have apparently been injected in 
a molten state into the fissured rock. But this difficulty 
has arisen because the vastness of the ancient volcanic 
deposits has been assumed without sufficiently detailed 
observation, and the magnitude of modern igneous action 
has been underrated, while the most important point, the 
transference of paroxysmal action from one area to 
another, has been overlooked. 

Speaking of contemporaneous volcanic deposits in the 
older rocks, Sir Charles Lyell says :—“ If one of these 
igneous formations is examined in detail, we find it to be 
the product of many successive ejections or outpourings 
of volcanic matter. As we enlarge therefore our know¬ 
ledge of the ancient rocks formed by subterranean heat, 
we find ourselves compelled to regard them as the aggre¬ 
gate effects of innumerable eruptions, each of which may 
have been comparable in violence to those now ex¬ 
perienced in volcanic regions” (p. 114). This question, 
however, Sir Charles does not investigate in the “ Prin¬ 
ciples,” which deals with the modern changes of the 
earth ; and we will pass on to notice some of the ex¬ 
amples he gives to show the magnitude of modern 
igneous action. 

First, as to the fact that changes of level are going on:— 
“ Recent observations,” says Sir Charles Lyell, “ have 
disclosed to us the wonderful fact that not only the west 
coast of South America, but also other large areas, some 
of them several thousand miles in circumference, such as 
Scandinavia, and certain Archipelagos in the Pacific, are 
slowly and insensibly rising ; while other regions, such as 
Greenland and parts of the Pacific and Indian Oceans, 
in which circular or coral islands abound, are as gradually 
sinking” (p. 128). The atolls are themselves a proof of 
oscillations of level. The coral zoophytes live only with¬ 
in certain distances from the surface, and, having com- 

* " The Principles of Geology, or the Modern Changes of the Earth and 
its Inhabitants considered as Illustrative of Geology." By Sir Charles 
Lyell, Bart. Eleventh and entirely revised edition. (London: J. Murray, 
1872.) (The Second Volume has been issued since the appearance of our 
last notice; see Nature v. p. 45b-) 
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